Abstract
Campbell 2014). In this regard, previous research has shown that one's ability to self-regulate 7 attentional focus (e.g., attentional flexibility) is associated with the ability to sustain exertive 8 effort in endurance tasks (for a review, see Tenenbaum, 2005) . To perform optimally, athletes 9 must be able to employ different attentional strategies in order to control external and internal 10 distracters, while focusing on body and task-relevant cues (Tenenbaum, 2001 (Tenenbaum, , 2005 ).
11

Attentional Strategies for Endurance Performance
12
Early research suggested that there are primarily two coping strategies that can be 13 used to enhance performance in endurance tasks (a) "association" and (b) "dissociation"
14
(Weinberg, Smith, Jackson, & Gould, 1984). Association occurs when people monitor their 15 body sensations (e.g., respiration rate, body temperature, muscle pain and tightness), while 16 reminding themselves to relax and modify stride and pace to secure greater running economy.
17
Indeed, elite performers monitor their body sensations more effectively than their less 18 accomplished counterparts (Raglin & Wilson, 2008) . Dissociation occurs when individuals 19 ignore pain, fatigue, or boredom by directing their attention outwards or by focusing on 20 pleasant stimuli (e.g., listening to music; Weinberg et al., 1984) . In this regard, Schücker and 21 colleagues found that external attentional focus has a significant impact on physiological attention to improve adjustment to a physical task (Tenenbaum, 2005) . This initial distinction 4 between the two broad categories of attention focus (as association and dissociation) was 5 introduced by Morgan and Pollock (1977) , and has since oriented research on attentional is an internal attentional style used by people to monitor sensorial input while performing a 9 physical task. Dissociation pertains to any cognitive strategy used to divert attention away 10 from internal sensations and toward external distractions. Schomer (1986) differentiated 11 associative and dissociative strategies by discussing the presence of "task-related" and "task- unrelated" thoughts. Specifically, associative thoughts are related to the task at hand (e.g.,
13
bodily sensations, performance instructions, and pace monitoring), while dissociative 14 thoughts are not relevant to the task (e.g., reflective activity thoughts, problem solving).
15
Stevinson and Biddle (1998) argued that a dichotomous treatment of attentional focus 16 was inherently simplistic, and therefore proposed a two dimensional model considering: (a) 17 the direction of attention (internal or external), and (b) task relevance (relevant or irrelevant).
18
Internal strategies allow an individual to monitor his/her internal states while making including skin conductance levels, respiration rate, and fronto-occipital and inter-frontal functional performance levels by directing their attention on the core components of the 3 action (i.e., using action-centered strategies) and/or optimizing their emotional states (i.e., 4 using emotion-focused strategies).
5
The Present Study 6 We investigated the effect of different internal and external associative strategies on used to determine the sample size (N = 18). In order to detect a moderate effect size (see 6 Cohen, 1988), we recruited 21 college-aged students. Four students discontinued 7 participation from the experiment due to either personal or health reasons. Accordingly, and heart rate (Borg, 1998).
2
Affect grid. This is a single-item scale designed to quickly assess core affect along 3 the dimensions of pleasure-displeasure and sleepiness-arousal (Russell et al., 1989 ). In our 4 study, the participants were asked to place a single "X mark" on the 9x9 grid, which columns 5 represent pleasantness and arousal scores. Hence, both the pleasure-displeasure and sleepiness-arousal can range from 1 to 9. Manipulation check questionnaire. The participants were asked to rate, using a 10- 
Procedures
14
Four visits to the laboratory were planned, with inter-visit intervals of 48 to 72 hours.
15
Two trained scholars collected the data. Data collection occurred in a quiet (no music playing 16 and no other people allowed in the laboratory) and safe environment to ensure the comfort of 17 the participants. During the first session, the cycle ergometer was set-up and adjusted to each 18 participant's needs. The participants used the same cycle ergometer set-up during the 19 subsequent visits. They were allowed to ask questions at any time during the study. athletes but rather recreational exercisers and, in some instances, arguably unfit individuals.
10
Lastly, the participants were assigned to three different experimental conditions to be 
Statistical Analysis
Results
4
Manipulation Check
5
Manipulation check results showed that participants adhered satisfactorily to the 6 experimental conditions. During the Type 1 performance condition, response ratings ranged 7 from 5 to 9, which corresponded to an adherence frequency from often to almost always (M = 8 6.82, SD = .87). In the Type 2 performance state, the response ratings ranged from 6 to 9
9
(very often to almost always; M = 7.29, SD = .89), whereas in the Type 3 performance state 10 the response ratings ranged from 7 to 9 (M = 7.82, SD = .74). The levels of arousal, affect, 
Experimental Manipulation
17
Descriptive analysis. Descriptive statistics for all measures are reported in Table 1 .
18
High standard deviation scores on time-to-exhaustion indicate large individual differences in These differences are graphically depicted in Figure 3 (Panel A), in which higher RPE levels 24 are more evident for Type 3 performance state at the 75% and 100% iso-times.
25
Furthermore, when comparing the three experimental conditions over iso-time on 
Discussion
10
We conducted a counterbalanced repeated measure trial to investigate the effect of Our results showed that cyclists were able to reach and maintain optimal performance 3 when using an external associative strategy by focusing attention on metronome (Type 1 4 performance). Similarly, the cyclists were able to perform optimally when using an internal 5 associative strategy with attention focused on the core component of the action (i.e., PPR,
6
Type 2 performance). However, when the cyclists focused their attention on internal and 7 irrelevant features of the task (e.g., disruption of PPR or muscle tension), they performed switch between association and dissociation is compromised (Tenenbaum, 2005) . In this 21 regard, it is important to note large interindividual differences among the cyclists, with some 22 individuals being remarkably unfit/sedentary. The differences were in the intensity, 23 variability, and magnitude of the cyclists' subjective and psychophysiological recordings.
24
Overall, these results are in accordance with the individuality principle and reflect the 25 idiosyncratic nature of maximal performance in sports (Hanin, 2007) . In effect, some 1 individuals may perform better using external strategies while others experience maximal 2 endurance performance when adhering to internal strategies (Bortoli et al., 2012) . In fact, Note. VT2 = second ventilatory threshold; V  O2 = oxygen consumption; HR = heart rate; PPR 3 = preferred pedaling rate.
